INTRODUCTION {#sec1}
============

Smoking during pregnancy has significant negative effects on both the mother and the unborn infant^[@cit0001]-[@cit0006]^. The smoking gap across genders has been closing steadily in Central and Eastern Europe, with women smoking rates increasing significantly over the past 20 years^[@cit0007]^. Compared to other parts of Europe, pregnant women from Eastern Europe are twice as likely to smoke over 10 cigarettes per day^[@cit0008]^. Evidence from Romania suggests that approximately half of the women who smoke report quitting during pregnancy, with 15% of all pregnant women continuing to smoke throughout pregnancy^[@cit0009]^. Barriers to and facilitators of smoking cessation during pregnancy are multifaceted^[@cit0010]^. Studies describe the experiences of women as being fluid and context-dependent, and these can act as both facilitators of and barriers to smoking cessation^[@cit0011]^. Qualitative studies across diverse socio-cultural environments are essential in understanding smoking behavior in the context in which it occurs, to support smoking cessation interventions.

Meta-ethnographies, including multiple qualitative studies conducted in high-income countries, identified some common themes across the smoking experiences of women that influence smoking cessation such as: degree of smoking being ingrained in their lives and the changes induced by the pregnancy; perceived benefits of cutting down compared to the costs of complete cessation; motivation to suspend smoking for the pregnancy but not necessarily to quit smoking; and the dynamics with the partner broadly and related to smoking cessation particularly^[@cit0012]^. In addition, the psychological wellbeing of women, their relationship with family, friends and health professionals, the evaluation of the risk of smoking and their changing connection with smoking, are identified as factors in the process of quitting smoking^[@cit0010]^.

This qualitative research was conducted to inform the development of a couple-focused smoking cessation intervention during pregnancy in Romania (the Quit Together program)^[@cit0013]^. Briefly, the intervention consists of motivation-enhancing telephone counseling; it builds on the Motivation and Problem Solving Approach (MAPS)^[@cit0014]^, and thus it includes building skills to solve problems that may arise during smoking cessation. Studies suggest significant changes in smoking trends in post-communist Central and Eastern European countries, with increased initiation among women^[@cit0015]^ that needs to be explored in depth. Existing evidence also suggests high pregnancy smoking prevalence in Romania and other neighboring countries^[@cit0009]^, significantly higher compared to developed countries. Thus, an in-depth understanding of the context of smoking and cessation is essential, to develop and culturally adapt the intervention, given the limited information available within the Romanian socio-cultural environment (a middle-income former communist country).

METHODS {#sec2}
=======

We conducted semi-structured in-depth interviews via telephone, with 15 pregnant women who had quit smoking upon learning about the pregnancy or shortly before, or continued smoking during pregnancy. In order to ensure reporting consistency, the Consolidated Criteria for Reporting Qualitative Research (COREQ) was used in drafting the manuscript and reporting the results. COREQ is described in detail elsewhere^[@cit0016]^.

Recruitment and screening procedures {#sec2.1}
------------------------------------

Women were approached in the waiting rooms of two State-owned obstetrics and gynecology clinics, and two general practitioner (GP) offices, in Cluj-Napoca, Romania. Trained research assistants (in the clinics) and GPs (in GP practices) explained the study objectives and procedures, and invited women to participate by signing a consent form for contact. Pregnant women were considered eligible if they were 18 years of age or older, were current smokers or had quit smoking in the past 6 months, were married or were living with a partner, and were willing to offer their telephone contact information. All participating women gave written consent for contact, and subsequently gave verbal informed consent for participation in the study. Ethical approval was obtained from the Michigan State University Institutional Review Board (IRB\# 14-910).

Data collection {#sec2.2}
---------------

All eligible women who expressed interest in participating, by filling in the consent form for contact, were contacted by telephone by a researcher (female interviewer, graduate research assistant) within 2 weeks. The researcher further explained study procedures, obtained verbal consent for participation, and conducted the interviews via telephone. After finalizing the interview, a short list of questions were asked on socio-demographics, smoking behavior and interaction with partner in smoking cessation. Interviews were conducted between November 2015 and April 2016, each lasting 30-50 minutes, and recruitment was ceased when data saturation was reached. All reported interviews were audio-recorded with the permission of the participants, and transcribed verbatim for analysis. Women participating in the study were offered a gift voucher for a prenatal course (about \$20). No repeat interviews were conducted, and transcripts were not returned for comments to the study participants, as all aspects were clarified during the interviews.

A semi-structured interview guide was used that covered the following topics: smoking narratives, experience with smoking and smoking cessation (including smoking history and quit attempts), commitment to remain smoke free (for former smokers), relationship with the partner (including types of interactions regarding smoking, teamwork standards, dyadic efficacy, and coping), and support for smoking cessation. A second part of the interview covered details of a planned Randomized Controlled Trial (RCT) - results not reported here.

Data analysis {#sec2.3}
-------------

Transcripts were anonymized and analyzed using NVivo11-assisted thematic analysis. A hybrid inductive-deductive approach was used, to identify patterns in the data and to explore the women's narratives, in relation to smoking and smoking cessation. Any cases or accounts that distanced themselves from the main experiences were also given increased attention, to ensure integrity of the findings. A selection of transcripts was initially read by two of the co-authors (AB and AS) and annotated; after discussing an initial coding scheme, the two co-authors independently coded the data. Codes were re-structured after a first round of coding, grouped into categories and reorganized where needed. Inter-coder reliability was assessed periodically, rendering high coding consistency. Emerging themes were then explored in depth, by subsequent coding and mapping on the transcripts.

A set of deductive codes was used in the analysis to explore the way couples deal with smoking cessation together as a dyad: teamwork standards (the extent to which women consider that smoking cessation needs to be dealt with as a team or individually)^[@cit0017]^; dyadic efficacy (the perceived ability to deal with the difficulties of smoking together as a couple)^[@cit0017]^; dyadic coping (the mechanisms the couple employs to deal with the difficulties of smoking cessation)^[@cit0018]^; and partner interaction (the positive and negative interactions women experience with their partners, regarding smoking and the process of quitting smoking)^[@cit0019]^. These codes were used in conjunction with inductive codes, to analyze women's narratives and to support the description of different dynamics within couples.

RESULTS {#sec3}
=======

In the clinic where most of the participants were recruited, and where we had complete information, the refusal rate among potentially eligible participants was approximately 25.5%. A total of 60 women expressed interest in participating in the study by signing a consent form for contact. Of these, 7 had given birth by the time they were contacted, 15 could not be contacted at all, and 21 interviews were repeatedly scheduled but could not be conducted as they were postponed indefinitely. The remaining 17 women were enrolled in the study and interviewed. Two interviews could not be used in the current analysis due to technical problems with audio-recording, and no transcripts were available for them. The sociodemographic characteristics and smoking behavior of the 15 women included in the analyses (7 smokers and 8 former smokers), can be found in [Table 1](#t0001){ref-type="table"}. The average age within the sample was of 30.3 years, and the average gestation age was 22.6 weeks. Seven women were primigravida. Most interviewed women had attained a university degree (n=11), while four had high-school education. The average relationship length was of 5.6 years, and 10 women were living with a smoker partner.

###### 

Sociodemographic characteristics and smoking status

                                         *Mean (SD)/ Number (%)*
  -------------------------------------- -------------------------
  Maternal age in years (M, SD)          30.3 (3.7)
  **Residence (n, %)**                   
  Urban                                  8 (53.3%)
  Rural                                  7 (46.7%)
  **Education (n, %)**                   
  High-school                            4 (26.7%)
  University degree                      11 (73.3%)
  **Primigravida (n, %)**                
  Yes                                    7 (46.7%)
  No                                     8 (53.3%)
  Gestation in weeks (M, SD)             22.6 (8.9)
  **Smoking status (n, %)**              
  Smoker                                 7 (46.7%)
  Quit                                   8 (53.3%)
  **Partner smoking status (n, %)**      
  Smoker                                 10 (66.7%)
  Quit                                   4 (26.7%)
  Never smoker                           1 (6.6%)
  Relationship length in years (M, SD)   5.5 (3.4)

Within our analysis, several themes emerged from the data, which reflect barriers to and facilitators of quitting smoking during pregnancy. We focused on three main themes, which shaped the socio-cultural adaptation of the Quit Together intervention to the local context: 1) Access to and mixed messages from the healthcare system, 2) Cessation as individual or team effort, and 3) Transition to motherhood and motivation to quit.

Theme 1: Access to and mixed messages from the healthcare system {#sec3.1}
----------------------------------------------------------------

Most women acknowledged the importance of discussing smoking and smoking cessation with their practitioners, but described a variety of interactions with the healthcare system. Some women did not discuss smoking with healthcare providers, while others had difficulties in accessing their healthcare providers.

> 'Honestly, I haven't discussed smoking with my family physician or any other doctor. Really I haven't. Yes, we have talked about other problems, but not about smoking'. (1050, smoker, high-school education)
>
> 'I would like to talk to her (GP) but she is not answering my phone calls (...) and even when she does, she rushes me off, quickly-quickly (...) and usually when we go over for a consult, she consults me and that's it; you can't possibly exchange a word with her'. (1045, smoker, high-school education)

Other women described having discussions regarding smoking and smoking cessation with healthcare providers, but the messages they received were mixed. Some explained that physicians encouraged them to quit smoking and clarified the risks of smoking during pregnancy. Others reported that healthcare professionals encouraged harm-reduction strategies (to reduce the number of cigarettes).

> 'I have asked him what risks carry children who are born from smoker mothers and non-smoker mothers... and he told me that they are born smaller, some forget to breath (...) he described all kind of risks and he told me that I should better quit smoking'. (1053, ex-smoker, graduate education)
>
> 'We have discussed it, but how should I put it... at a superficial level. He (physician) asked if I smoke or if I had smoked and quit (...) or if I have quit and I feel the need to, and if I want to smoke, or if I am craving or want to enjoy a cigarette, I should do it, if I really want to'. (1016, ex-smoker, post-graduate education)

One woman recalled a discussion she had had with her obstetrician during her previous pregnancy (two years before), who advised her to reduce the number of cigarettes smoked, but only to the point where it was not emotionally distressing. The woman described the physician's advice that it was acceptable to have a few puffs when needed, to avoid depression.

> 'I know that during my first pregnancy, he told me it would be very good if I quit smoking but he said: *I don't want you to do it at any cost; if you really feel the need to light up a cigarette and have three puffs, I mean instead of being depressive, if you really feel the need, light up a cigarette; but try to reduce them if you can't completely quit smoking'.* (1041, smoker, graduate education)

Within the smoking reduction discourse, a recurrent acceptable threshold of five smoked cigarettes emerged, from the women's narratives, as being inferred by some healthcare providers. One interviewee even discussed a potential 'tolerance threshold' that some healthcare practitioners had, which defines how much a woman could smoke during pregnancy.

> 'Actually, opinions are diverse; some physicians say it's alright to smoke one cigarette, maybe two, up to five, while other physicians tell you not to smoke at all'. (1005, smoker, undergraduate education)
>
> 'I know out of experience that doctors don't discourage smoking completely; they have a tolerance threshold (...) I have talked to him (gynecologist) about this: if I could reduce them under five it would be alright; complete quitting would be ideal but not necessarily essential'. (1025, ex-smoker, graduate education)

This was reported by women from their direct interaction with healthcare providers, but also the five acceptable cigarettes suggestion was reported in other women's discourses. One interviewee described the same narratives from other pregnant women sharing their experiences on web forums.

> 'The girls were writing on the forums that the doctor told them that they can smoke up to 5 cigarettes per day, the light kind'. (1018, ex-smoker, undergraduate education)

In terms of preferences for discussing smoking-related issues, some women reported having a closer relationship with the general practitioner (family physician), while others had better communication regarding smoking cessation with their obstetrician. In one account, when asked if she had discussed smoking cessation with her family physician, one woman reported that 'the family physician smokes in his office' (1024, smoker, undergraduate education).

Theme 2: Cessation as individual or team effort {#sec3.2}
-----------------------------------------------

Some partners engaged significantly in helping their women to cope with the difficulties of smoking cessation, and these women also described valuing teamwork towards smoking cessation more. They described interaction from minimal involvement (minimal advice to quit or reduce smoking) to more intense employment of dyadic coping strategies.

> 'He (partner) always tells me: *It's not good, it's not good for us; it would be better for all of us if you stop smoking* (...) When I would say: *Oh, I would really need a cigarette* (he would say): *Let's go have a juice or Let's eat some seeds.* He was next to me all along, telling me *Come on, you have the strength,* he would encourage me saying *You can do this, you definitely can do this* (...) It would be a couple's breakthrough if I would succeed (in quitting smoking)'. (1021, smoker, undergraduate education)

Other women expressed ambivalence in dyadic efforts, either by changing their discourse throughout the interview, or by acknowledging the importance of the partner's decision, but emphasizing the independent process of individually making a cessation decision.

> 'It's rather important in any couple (partner's involvement) (...) But honestly, for me it's not the case... in my case, smoking is a foolish ambition. That's it. And it's not the case for him to tell me or to... it's just a foolish vice. I know it's not doing me any good but... (...) I don't need anyone helping me (...) when I acknowledge it in my mind that it's not right, then I will quit'. (1050, smoker, high-school education)
>
> 'His decision is important too, but like I said, it depends on the respective person how ambitious she is. First of all, I need to have the ambition to quit, and not have anyone forcing me to do it'. (1052, smoker, graduate education)

In other cases, smoking cessation was viewed by women as an individual effort. This was the situation of women who reported quitting with little effort, which translated into a very low involvement from the partner.

> 'It wasn't a difficult decision. I mean it was natural and normal. No, I didn't spend too much time thinking about it (...) I don't know how the mind of an addicted person works, but in my case, it probably wasn't an addiction (...) (after learning about the pregnancy) there wasn't the case for him telling me anything, because I just stopped smoking (...) but there was never the case of a team'. (1042, ex-smoker, graduate studies)

The partner's own smoking behavior was described in some cases as relevant, with regards to his legitimacy in intervening in the woman's smoking cessation attempt. One woman discussed the fact that non-smoker partners cannot support smoking women in their cessation attempt as effectively as smoker partners.

> 'A non-smoker could not do anything about it. Unless he imposes himself, I don't know, using fear, on an emotional level or emotional blackmail, or things like this... a non-smoker cannot help you otherwise (...) a smoker could motivate you when you see that they don't light up a cigarette, and then you can't light your own... You can't allow yourself to do that, if that other person is trying to quit and you would see that they are making a real effort to support you; in turn, you would probably feel in one way or another obliged not to smoke'. (1024, smoker, undergraduate education)

Theme 3: Transition to motherhood and motivation to quit {#sec3.3}
--------------------------------------------------------

Women in our interviewed group discussed the changes in motivation in quit attempts during pregnancy compared to other quit attempts. The primary motivation emerging from women's discourses was child health as the central element.

> 'For me it was a lot more important to... to think that I want to have a healthy child, even though this thought, especially in the case of a first pregnancy, is a thought that every woman has'. (1008, ex-smoker, postgraduate studies)

This discourse was found as a pattern throughout the data, however two specific cases distanced themselves from the rest of the interviews. One woman had previously gone through a miscarriage. Throughout the interview, she had expressed similar motivation to quit smoking both for the health of the baby and for the pregnancy itself. However, she also expressed guilt and responsibility towards her husband regarding the miscarriage, and the need to 'clean' her body in order to take a second pregnancy to term. She described this experience as identity-altering, as she can now self-identify with a non-smoker, whereas earlier she could not.

> 'I have had previous quit attempts, but I didn't have the willpower. It was in vain. I didn't see myself as a non-smoker (...) I perceived the lack of smoking as something that was missing; it felt like someone had taken a friend away (laughs) (...) This time I had willpower and the need to boost up my confidence (...) And the presence of a little child in your belly, I say that's a reason that no one has to bother to tell you about it. You need to realize that and be pleased that you, as a mother, have done everything possible not to affect the baby (...) if anything happens, God forbid, at least I have a clean conscience that I have done everything in my power, gave up everything harmful; not to have disagreements with the husband, have things thrown to your face: *You lost the pregnancy because you smoked* or *You have these complications because you smoked'*. (1018, ex-smoker, undergraduate studies)

The second case was of a mother who discussed how she had difficulties in adjusting to the role of a mother, as nothing had changed in her life up to that point. She reported no morning sickness, and no clear signs of her life changing due to the pregnancy. She discussed this as being relevant to continuing smoking during pregnancy.

> 'It depends on how each person interprets the pregnancy, how they take on the role of a parent at that time and so on (...) in the sense that there are some persons who upon learning about the pregnancy, it means everything to them and nothing else exists on this planet, and they are capable of any sacrifices for that child; others don't even realize it, nothing changes in their life up to the point they get to hold their baby in their arms. In this latter situation, I find myself (...) anything else besides my belly growing and something moving inside and you clearly know there's something in there... I probably won't be fully aware of it until they will place the baby in my arms'. (1024, smoker, undergraduate education)

A sub-theme emerging from this data relates to health beliefs regarding smoking, and the timing of smoking cessation. As previously, respondents talked about 'cleaning' one's body before the pregnancy; these concepts of an individual's body also emerged in connection with a potential 'too late to quit' situation.

> 'for me to quit and for everything to be ok, I should have quit a longer time ago, for my body to be, as they say, detoxified of nicotine, some time before becoming pregnant'. (1050, smoker, high-school education)

DISCUSSION {#sec4}
==========

This study provides new insights on context-dependent barriers to and facilitators of smoking cessation during pregnancy, in a middle-income former communist country. They highlight systemic barriers to effective smoking cessation, as well as the relevance of diverse partner interactions in the efforts to quit. The findings emphasize the need to understand in depth women's experiences when developing tailored intervention programs, especially in under-researched settings. The present study contributes to the existing body of knowledge, by illustrating how qualitative findings can be translated in the socio-cultural adaptation of health programs. Three main levels were discussed, from structural determinants such as the healthcare system, to partner dynamics and interaction, and ultimately to individual-level factors (motivations to quit and transition to motherhood). Even though the manuscript does not exhaustively discuss all the barriers and facilitators identified in women's narratives, it highlights the ones most relevant in tailoring a couple-based intervention to reduce smoking during pregnancy. The strengths of this study reside in the couple-based approach for understanding smoking and cessation behavior in pregnant women; also, the study included both smokers as well as spontaneous quitters. The main limitation of the study relies in the recruitment strategy, which allowed the enrollment only of women who attended prenatal care (as recruitment was conducted in clinical settings). Another potential limitation of the study is the lack of data on the level of nicotine dependence. It is possible that different themes may emerge in qualitative studies of highly dependent smokers compared to studies of lightly addicted smokers.

Women's narratives regarding their interaction with the healthcare system suggest that the support they receive is sometimes fragmented, and that there is an inconsistent discourse towards smoking cessation during pregnancy coming from the healthcare system. The recurrent number of 'up to five' acceptable cigarettes suggests that there is a degree of misconception regarding the health effects of smoking during pregnancy, as there is no documented safe limit for smoking during pregnancy. Evidence suggests that even light smokers (up to 5 cigarettes per day) are at increased risk for low birth weight^[@cit0020]^. The literature does acknowledge that cutting down on smoking can be an alternative to quitting smoking in very difficult domestic circumstances, where cessation is hard to achieve^[@cit0021]^. However, there was no evidence that the women in our sample, who had reported that health professionals condoned cutting down, were subject to difficult socioeconomic and domestic circumstances. It is essential that the health system recognizes and promotes the benefits of cessation, and does not convey that there is a lower risk associated with a reduced consumption of tobacco products. The Quit Together program addresses this, and other misconceptions, by incorporating a module on myths and misconceptions on smoking during pregnancy in the intervention material and the interventionists' training.

Women's preferences in discussing smoking cessation were diverse, with some preferring interacting with obstetricians while others with family physicians on this matter. Evidence suggests that even brief opportunistic advice, offered in medical settings, has a significant effect on smoking cessation^[@cit0022]^. However, some women in our study did not discuss the risks of smoking with any health professional. Studies conducted in Europe suggest that there is great diversity regarding GPs involvement in smoking cessation. This diversity is contingent on several factors, among which are the smoking behavior of the GPs, their attitudes towards smoking, reservations regarding inducing anxiety or guilt among pregnant women, but also self-confidence in providing cessation support^[@cit0023]^. A qualitative study involving family physicians (general practitioners) in Romania suggested that they generally feel untrained to offer smoking cessation support, emphasizing the need to integrate appropriate training in their professional development^[@cit0024]^. More research should be conducted to assess the capacity of the healthcare system to effectively offer support to pregnant women in their cessation attempt. The Quit Together project explores the potential of the intervention to be embedded in smoking cessation programs that include quit-lines.

Pregnant women who report increased dyadic efficacy in smoking cessation are more likely to successfully quit smoking^[@cit0017]^. Partner interactions described by the women in our study ranged across teamwork standards, dyadic coping and dyadic efficacy. However, the smoking status of the partner could also be an important factor. Recent studies on smoking-concordant and smoking-discordant couples suggest that smokers who have a smoker partner are more likely to prefer their partner's involvement in smoking cessation programs^[@cit0025]^. This diversity should be accounted for in a smoking cessation intervention, to tailor it to the needs of such a heterogeneous group. Women narrating more intense dyadic efficacy and dyadic coping practices, also viewed teamwork standards as more relevant. A possible limitation of the proposed intervention is the difficulty reaching women who have low teamwork standards and dyadic practices, as they may be less likely to agree to enroll and refer their partner to be enrolled in the intervention. Future studies should explore involving subsequently the partner in the woman's engagement in the intervention, as the woman builds the skills to engage the partner. Alternatively, for women reporting low value in partner involvement, future designs could explore delivering the intervention to women alone or involving other relevant support people (e.g. friends, siblings, parents).

Women's motivations to quit are diverse, as described in their narratives. Even though most women decide to quit smoking for the pregnancy and the health of the child, some women had difficulties achieving this. Smoking cessation interventions should be more sensitive to diverse perspectives and experiences of pregnant smokers. Recent literature suggests that a more woman-centered, transformative approach to smoking cessation should extend the existing fetal-centered approaches, which are less sustainable^[@cit0026]^. From the perspective of the Quit Together intervention, this finding supported delivering smoking cessation counseling in the wider context of women's health, using a Wellness Plan. In this context, women can choose to set wellness goals, directly or indirectly associated with smoking, to identify effective strategies to support smoking cessation.

CONCLUSIONS {#sec5}
===========

This study provides new insights on context-dependent barriers to and facilitators of smoking cessation during pregnancy, in a middle-income former communist country. They highlight systemic barriers to effective smoking cessation, as well as the relevance of diverse partner interactions in the efforts to quit. The study also shows how women's experiences and perspectives can effectively inform the development and adaptation of public health interventions, in under-researched social environments.
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